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EXPERIMENT STATIOI WORK-XII/ 



SEAWEED. 

A Talaable agricultural resource of oar Northern coast regions is tbe 
seaweed or seaware, which collects upon shelving beaches or in inlets 
(drift weed, of wliich kelp is tlie principal eoiniioncnt) or whieli may 
be cut Irom the rocks at low tide (cut \/eed, of which rockweed* con- 
stitates the larger part). This material is used to » considerable extent, 
•'specially as a fertilizer, on the New Enjxlaiul coast, but it is douhtfiil 
whether its value is fully appreciated and whether it is utilized to the 
extent to which it might be economically employed. 

A iuiiul)er of the experiment stations liave made analyses of sea- 
weed and seaweetl ashes, and a few years ago the lihode Island Station 
pnblislied tbe resnlts of a very tborongh study of the cbaracteristies, 
composition, and uses of the various more eoninioii species of seaweed 
found on the 2sew England coast. A more recent study of the subject 
in its bearing upon Scotch agricnltnre has been made by James Heud- 
rick, of Aberdeen T^niversity, Scotland. Tliese studies throw miieli 
light upon the question of the value of seawee<l and the extent to 
which it may be profitably used. 

They show that a variety of uses have been made of seaweed. Sev- 
eral Species are edible, the mo.st important of tliese beiujr Irish or car- 
rageen moss, used in the preparation of jellies (blanc-man^'c and simi- 
lar dishes). Dulse, or dillesk. and kelp, or tangle, are also used to a 
limited extent as human food. Irish moss and some other sitecies have 
also been found valnable as cattle foo<ls, especially when boiled (to 

'Tliis is tlio tni lftli nnmber of a snliscrir-- of lirief iiopiiiar Imllctin^ lonipilod 
from the pnblishud. reports of the agricultural experiment stations and kindred 
nistitutions in this aad other eonntries. The chief object of theae pablicationa is 
to diaseminaite thraaghoat the eonD^ infotinatioii i^jwding experiments at the 
diffasat eiiperiiDeBt •tatioua, Md thus to aeqvaiot our farmers in a general way 
Withtiie pragieas of agriculf nral investigation on its practiced side. The resnlts 
''*'ein reported should for the most part be ror;.-)rded as tentative and raggestive 
IStber than Conclosive. I'nrtlp r < xi>i riiiieiits may ii.ii.lifv ihem, and experience 
•lone can show how far tlir-y will iio iiscfnl in artnal practirc. The work of tbe 
stations must not lie de|>i'ni1('il ii|i(iM lo jinxlucr " rnli s fur farming'." How to apjily 
tbe resnlts of experinients to bis own conditions will iv« r remain tbe jirolileni of 
the individual farmer.— A. f. Trie, Director, OtVice of Kxperiment .'stations. 

'Harrey states that the rock weeds (ronnd and flat stalked) constitute at least 
tttee-ibnrtha of the covering of HIm tidal rocks on the east coMt of America. 

5 



6 



destroy tlie rank taste) and mixed with meal. The food constituents 
ill two species of seaweed (partially dried) are shown in the following 
table: 

Food eoMtUuentt i» satMowdt. 





Water. 


Protein. 


Fat. 


l^itro- 
gen-ftee 
extract. 


Fiber. 1 Aah. 




Per cent. 
28. Si 
27.11 


JPer cent. 
«.03 
8.21 


Per eeni. 
0.19 
.W 


Per cent. 
32.12 
41.14 


1 

Per eenL Per cent. 

0.05 ; at.0T 

4.40 ! 18.47 



The table shows tbat these two species of seaweed compare favor- 
ftbly with Kvenge hay as regards probably the most impcnrtant; 
eoostttncnt, i. e., protein. They are deficient in fat, but contain a 
▼eiy large amount of ash. The nutritive value of any feeding stuff 
depeads largely apou the digt^tiMify of its ecmstilDMits. ITo inveati- 
gations on the digestibility of seaweed have been made, so far as the 
writer is aware. It is reasonable to assume, however, that the coarse 
eelgrass would prove madi lees digestible and eonseqaently a poorer 
feeding stuff than the more succulent, mucilaginous rockweed. 

Eelgrass has been used iii hliiug mattresses, cushions, etc., and in 
sheathing houses. Seaweed ashes were i'ormerly utilized to a eouddflr- 
able e^ctent for the manufacture of alkali for use in soap and glass 
making and for the preparation of iodin and other substances useful 
iu medicine and the arts, and it is stated that substitutes for horns, 
shell, etc, have been peepax«d from gelatinoos sobstuices of certain 
seaweeds. As a rule, however, cheaper sources of most of the mate- 
rials furnished by seaweed have been discovered, and as a coDseqnence 
the number of uses to which they are pat has greatly decreased. 

The principal nse of seaweed at the present time is as a manure. It 
is extensively used for this ])urpose on tiie coasts of Great Britain, Ire- 
land, France, Germany, Scandinavia, and New Eugland, some of the 
best fiurtts of the last-named region, according to Storer, being midn- 
tained largely by tiie use of seaweed. H.xact data as to the (luantity 
of this material used in the United States are not available. It is 
rqwrted that in 1885 the valne of seaweed used as a fertflis«r in Bhode 
Island alone was about •*•'>•"). 

The nse of seaweed as a manure is neeesiMftrily coutiued to within a 
aitort distance of the seaooast. Hie mateHal is v^y balky and watery 
(OOntaiDlng from "O to OO ]>er cent of water), and consequently can not 
be profitably transported to a great distance. It has been carried 
inland, howevor, to a distance of from 8 to 10 miles. It is imddabt- 
edly an economical i)ractice to allow the seaweed to partially dry on 
the beach before carting it to the laud. It is, however, not advisable 
to allow the material to dry oat so tJiotoiii^y that it will not readily 
decompose in the soil or to subject it to aoy considerable amount of 
fermentation or leaching, as in this case a large proportion of its 
valuable oonstitaents — ^nitrogen and iiota-nh — will be losfc. On aooovmt 
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of its bulk aud watery couditiou it is jiecessary to api)ly seaweed in 
very Jarge amoouts, 20 to 30 tons per acre, in order to supply sufficient 
IHieiiiits ot vlHxogea, {ibosplioiie add, and potwsh for tbe needs of crops. 

The fertilizing constituents in various kinds of seaweed, as compiled 
from analyses made at tbe filiode Island Station and elsewhere, ealcu- 
Isted to ft mllom Itosis of 80 per emt cf wator, toe shown in tbe M- 
lowing table: 

FarMHtiiif pomtHfaemtt in MJfereKt Mndi e/teawetd. 
[Calculated to a nnifonn baafs of 80 per cent of water.] 



Eibtion weed kelp, or t.ingle (Lammaria latduutilta,).. 
Broad ril>l>on weed, broad leafed kelp, derll'a apron, oi 

ule {Laminaria digitafa) . 

l>ritt weed, mostly kelp i Laminaria sjtp.) 

i'.oiiiul stalked roekweed {Ssci.pbt/Uinn {Fucvt) nodonrm) ... 

Hat stalked rockweed {Fccua v^victilogw) ....... 

Fticitg finrutiif 

Eelgrass, iir ;:ra.''s wiack i/uK/ z ii marina) 

Irinh, or earrageen moss {Vhondrut crMpiw)...^.. ..... 

Dulse, or dillenk {Rhtitamumpatmala) 

I'ladoslephiis rerhciOalM 

i^oJjgliwTOtUBdu*.. ..„..., 



Nttrogen. 


Phos- 
phoric 
acid. 


Potash. 


Lime. 


Per cent. 


Per cent. 


Per cent. 


T'er cmt. 


0.327 


0. 116 


0. (fin 


0.789 


.U7 


.oo-j 


. 


. 470 


.444 


. i:)l 


1.21T 


. 5l'4 


.m 


.072 


. 7l«i 


. 


.347 


.084 


. 'a j 


.444 


.29« 


.(m 


1.109 




.328 


.128 


. 3f.rt 


. .Mt7 


.564 


.105 


.850 


. :i(i8 


.614 


.104 


1.620 


. 115 


.314 


.IM 


.984 


.fi04 


.«60 


.120 


.288 


.480 


.(42 


.085 


.HO 


2.027 


.338 


.078 


.700 


.m 


.m 


.on 


.701 





fb» 4t)0Te table shows that average seaweed in tbe moist state con- 
tains about 0.4: percent of nitrogen, 0.7 percent of jiotasli, and less 
than 0.1 per cent of phosphoric acid. If we allow 10 cents a pound for 
we nftrogen, 2 cents for the phosphoric acid, and 4 cents for the pot- 
ash (and these were the lowest prices at which these constituents coald 
be bought in 1898 in any materials from which commercial fertilizers 
»e BOftdft), a ton of seaweed (witb 80 per cent of water) is wortb 
as a fertilizer. 

The potash of seaweed, wliich is probably its most important ftrtQ- 
bdlif ecHHttitoent, is sabjeet to wide variatioa^ Ftesli seaweed ottem 
contaiD.s 1 per cent and more of this constituent, but it is solableand 
is rapidly lost if the weed is subjected to washing. Tbe lime is also 
very variable, owing to tbe adherence of shells, etc., bat normally it is 
probably less than 1 per cent. 

Seaweed belongs to the same class of manures as barnyard manure 
and green mftnores. At the same time that it furnishes more or less 
of all the constituents required by plants, it supplies the soil with a 
large amount of humus to improve its physical properties. For this 
reason it proves especially valuable on porous, sandy soils. It dift'ers 
. from averftge barnyard manore in its higher percentage of potash and 
tower percentage of phosphoric acid. While, like barnyard mannre, it 
is ft general fertilizer, it is not so well balanced, and its continued use 
withoot the ftdditi<m of other fertilizers is likely to result in a one sided 
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exhaustion of the soil. In order to prevent a deficiency of ])hosplioric 
acid as compared with the other fertilizing constituents anil an undue 
draft on tlus element in the soil, it is necessary to' apply seaweed ia 
very large amounts, thus fornishing nitrogen and potash far in excess 
of the needs of the cr«p and subjecting tliem to danger of loss. To 
get the best results seaweed should undoubtedly be used in connection 
with bone or other phosphate. ' 

Since seaweed contains a considerable amount of potash which is 
largely soluble in water, it is correctly considered a potassic manure 
and especially valuable for soils deficient in potash and crops like pota- 
toes, clover, etc., which iare "potash feeders." According to Storer, 
"there is perhaps hardly another locality in Xew England where red 
clover may be seen growing as freely and abundantly as upon the tract 
of country back of Eye Beach, New Hampshire, • • • whicli has 
been manured with seaweeds ever since tlie country was first settled. 
Clover grows there naturally and spontaneously, in the sense that it 
perpetuates itself and remains In the land year afti^ year, nracli as 
June iprass does in other localities.'' 

The nitrogen of seaweed is in organic form, and is therefore not avail- 
able to plants nntil deeompositinn and nitrififation have taken place. 
With the majority of seaweeds, however, this rapidly occurs in the soil, 
and it is not considered necessary, as a rule, to ferment the weed before 
applying it 1o the soil. It may be applied fresh as a top-dressing (on 
grass) or ni;ty be plowed in. On account of its rapid decmniiosition 
seaweed furnishes a valuable means of starting fermentation in manure, 
compost heaps, peat, etc. Tliese statements apply especially to the 
more succulent and mucilaginous kinds of seaweed. They do not 
apply to eelgrass, as a rule. While this kind of seaweed is about as 
rich in fertilizing constituents as the other kinds analyzed, its actual 
fertilizing value is much lower because it decomposes very slowly in 
the soil. In fact, it has been condemned as worthless as a mnnnre fbr 
this reason, although useful as a mulch. Its value as a fertilizer could 
no doubt be greatly increased by composting with manure or lime. 
The burning of the material and the use of the ashes as a fertilise bas 
been suggested, but the objection to this ])ractice is the diffiealty and 
expense of burning and the loss of the nitrogen. 

Seaweed has been extensively used as a fertilizer for potatoes. It 
is claimed, however, that the quality of the tubers is impaired if the 
weed is applied in the spring or at time of planting. This is probiibly 
dne to the cblorin which the seaweed contains in eonsiderabic unonnts, 
it being a well-known fact that clilorin in larjre amounts in tlie soil has 
a tendency to lower the starch content of potatoes, and thus injure 
their quality. This objection may be met in Jorge part by applying 
the weed the preceding summer or fall, as is quite generally done by 
Xew England farmers. In any case the seaweed should be given sufii- 
cient time to de(»y in fiie soil befme planting the pototoes. In experi* 
ments made by James Hendrick, in Scotland, seaweed was compared 
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with barnyard manare and commercial fertilizers applied in the spring 
to early potatoes. Seaweed alone and barnyard manure alone were 

about 0(iually effective in increasing the yield. Seaweed combined 
with Buporpbosphate gave a larger yield than manure alone or manare 
and superplio.st)hate. The potatoes grown with mannre, however, were 
of better quality tliau tliose grown with .seaweed. Tlie potatoo.s grown 
with seaweed were apparently more immature and deficient in starch 
than those grown witli the mantiTe. It is saggegted that the seaweed 
prolonged the period of growth and woald have given better results 
with late potatoes. 

It has been observed at the Bhode Island Station and by formerH in 
that State that seaweed ai)plied at the time of planting tends to 
decrease scab in potatoes. In this respect it possesses a decided 
advaBtage over barnyard mannre, which is known to favor the devel- 
opment of scab. Another advantage which seaweed possesses is its 
freedom from weed seeds, eggs of insects, an<l germs or spores of plant 
diseases. Where both stabte manare and seaweed are available, it is 
eonsidei ed good practice to use the former on grass and the latter on 
plowed land. 

Wtafle seaireed has been used for a yariety of purposes, it is chiefly 

valuable as a manure. Tor this jiTirpose it may be classed with green 
manures and barnyard manure, though differing from the latter in its 
higher content of potash (largely soluble) and lower content of pboS' 
phoric acid. On account of its high content of potash, seaweed is 
best adapted to soils deficient in this element and to crops which arc 
■•potash feeders." such as potatoes, clover, etp. To secure a well- 
balanced fertilizer adapted to general purposes the seaweed should be 
eombined with a phosphate of some kind. 

While the different species of seaweed are very similar in chemical 
composition, they are not all of the same fertilizing value. Eelgrass, 
on Arconnt of the slowness with which it decomposes, is probably the 
least valuable si>eeies as a iiiainire. although useful as a mulch. When 
rotted in composts its fertilizing value is greatly increased. The sea- 
weeds of most importance as fertilizers are kelp and rockweed. These 
I»pMIy de«;ompose in the soil, readily yielding u]) their fertilizing con- 
Sttaiaits to crop-«. It is therefore most economical to ap])ly them to 
tiie floit as a top-dressing or to plow them in in the fresh, condition 
^'■ithout previous fermentation. Seaweeil gives best results on warm, 
sandy soils, which it stocks with humus. 

Beaweeil, when applied in the spring, has been found to injure the 
quality of potatoes, probably on account of the chlorin which it con- 
tains. It also apparently delays maturity as compared with barnyard 
mannre. It seems, howevw, to reduce scab when applied at i>lanting. 
Undoubtedly the safest practice with potatoes and other plants injured 
by chlorin is to apply the seaweetl the previous summer or fall. 
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An adraotege of seaweed ov«rb«niya>4 maniiie Its fieedoui ftom 
weed seeds, insects, and germs or spores of plant diseases. 

Knoe the bulky character of seaweeds makes it unprofitable to 
transport them very far inland, it has been suggested that they be 
burnt and the ashes used, but the difficulty and expense of this practice 
renders it of doubtful economy, — thk editor. 

THE TULE&nre of GBAJOnb 

Grains tiller or stool when they throw up shoots from the root after 
the seed has sprouted aud the main stem has made its appearauce. A 
stool of grain thas eonsiBts of the stems and riioots prodneed from a 
seed, and may be considered a single plant. This method of growth is 
characteristic of the grasses to which all cereal crops belong. The 
Bomber of shoots whieh giow and develop into grain-bearing irtems 
depends mainly upon the fertility of the soil, the influence of weather 
couditious, and tlie distance between plants. Worn-out soils, or soils 
in widdk tka pbmt food is not readity avaOable; ecdd wea&w, tithear 
too wet or too dry. and sowiiiij the grain too thickly, are conditions 
which are detrimental to tillering. In considering the subject, it is 
taken for grante<l that the seed is of good quality. 

Tlie fertility of the soil and the spacing of the plants are factors 
which are under the control of the farmer, but the weather conditions 
vary with locality and season. In dry regions, where the important 
foctor of soil moisture is unreliable, the tendency is not to rely very 
extensively upon the tillering process, but to sow greater quantities of 
seed per acre in order to obtain the required stand. 

Comparatively little work has been done in this conntiy on the tiller- 
ing of grain, but extensive investigations of the amount of wheat, oats, 
and barley to be sown per acre have been made, and the effect of tiller- 
ing may be inferred to some extent from the data obtained. However, 
direct investigations on tiie subject are finr as eompared with wotk 
on other phases of the cultoreof cereals. The Wyoming Station has 
recently published the resolt of investigations on tk6 tillering of wheat, 
oats, and barl^ grown at five different places in 1%e State, namely, 
T.aramie, Lander, ^A'licatland. Sundance, aud Sliei idan. The results of 
this work are of interest not only in so far as they concern the tillering 
of eereals, bnt also inasmneh as they throw light on the growing of 
grains at high altitudes and in arid climates. Tlie altitude of the dif 
ferent places where these experiments were made varied Irom 4,000 to 
7,200 feet.' In one ease only were the plants grown wiflioat iifigatiba. 
Tlie tillerinu' experiments were conducted with a compamttrdy SBiall 
number of plants, bat in order to show what the results Might tie in 
actnal fidd ^aetiee, a series of plat experinMnts with diffareDt MDOonts 
of seed pf r acre was made fnr the purpose of OOB^pMison. 

In general, tbe results indicate that the numbor of mature heads 
prodnoed by each seed varies greatly with the locality and the season. 
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aud tliiit tlie nnin1>er of heads aud the uinount of grain produced 
increase rapidly witli tlie space given eacli seed. It was found that 
ftlants gtvwn at wide distances* apart produced shorter straw and a 
gii-ater proportion of straw to grain tliau wlioii thickly planted. The 
greater proportion of straw is considered to be due to the increase in 
1^ iramber of adventitious stems and the nnmber and size of the 
leaves as each i)lant is accordcil picatcr space within certain limits. 
It was noticed that, where too much room was given, many more stems 
wwepfodiieed than woald motors heads; and that, on aceonnt of the 
continuous growth from the crown of the stool during the summer, the 
grain matured late, did not fill well, aud consequently was light in 
weight and of infiHrior quality. Larger heads were produced upon 
grain planted more than 1 inch apart, althoiagh they did not seem as 
uniform in size as the heads of plants grown at the smaller distance. 
The nnmber of seeds in the largest heads produced was fonnd to 
increase rapidly with the distance between plants. It is stated that 
more grain will be pro<lnced by each seed when planted at greater 
distances than 1 inch apart, bnt that the actual amount of grain will 
be less for the area of land used. "A study of our experiment seems 
to indicate that in farm practice sowing seeds so plants will be secured 
abiiut 1 iii'.li apart in the drill will produce the largest yields per acre 
of wheat or barley, but that oats should probably be planted a little 
thicker than this." 

The author concludes Irom his investigations that, if 8(> i)er cent of 
the seed germinates aud it is sown iu drills 8 inches apart, it requires 
78 poonda v€ wheat weighing 61 pounds per bushel, 86 pounds of barley 
weighing 53 powids per biishel, and <il pounds of oats weighing 40 
poands per Iradiel to seed an acre with plants 1 inch apart in the row. 

At iLoanunte in 1807, 50 and 70 pounds of wheat per acre gave as 
large yields as greater amounts of seed, bnt where 10(» pounds peraCTO 
were sown the grain weighed moie i>er bushel and ripened earlier. 
ThflM was littie difference in the yield of barley plats sown at different 
rates per acre, but the plats Avith the heavier seeding ripened earlier 
and produced better grikin. Outs seeded at the rate of GO poands per 
acre gave the beet yitMLi thialy seeded plats fiuled to ripen the grain 
filUy. At Sheridan in 1S97 the best yields were ohtaiiied from sowing 
80 to 70 pounds of wheat, 7U to «0 pounds of barley, and .S<) to 100 
pounds of oats per acre. The results obtained at the five difl'erent 
places indicate that barley has the greatest tillering power, followed 
by wheat and oats in the order mentioned, and that barley stands first 
in tile yield of grain, oats second, and wheat third. 

The results further showed that thicl^ seeding of grain at high alti- 
tudes is an important factor in shortening the time re((uired to mature 
the crop, and that upou like soils and under (ttherwise similar climatic 
conditions wheat, oats, and barley naturally produce less mature heads 
and less grain the higher the altitude at which they are grown. 
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The effects of irrigation were marked and beneficial. Grain under 
irrigation produced more mature heads per stool and gave a better 
yield of grain than that grown without irrigation. 

"The amount of grain produced irom different amounts of seed per 
acre varies in different seasons. On account of increased tillering 
light si-ediii^' (from 30 to SO pounds i)er acre) may produce ;is much 
grain as would a larger amount of seed, bat when more seed is sown 
the difference in weight of grain per btisbel along with a shorter poiod 
of maturity and evenness in ripening may more than pay for the extra 
seed used." — j. i. schulte. 

FEB3IJJZSBS I^S OABPEIT CBOPS. 

Siiioe 1S()2 the ]\rassaelinsetts Hatch Station has been condacting ft 
series of experiments to test the relative value of nitrate of eoAat, 
SQlphate of antmoiiia, and dried blood, as sonrees of nitrc^n for differ- 
ent garden crops: and. at the same time, to make a comiv.irisou of 
muriate with sulphate of potash, when used with each of the three 
nitrogenous fertilizers for the same class of crops. Dissolved bone- 
black was applied equally to all plats from the first. These experi 
nients were continued unvaried until 1897. Sulphate of potash in 
connection with nitrate of soda genei ally gave the best crop; in cases 
where it did not, it gave one but slightly inferior to the best except in the 
case of one crop, sweet corn, a plant which makes much of its growth 
in the latter part of the season. Nitrate of soda in almost every 
instanee proved the most valuable source of nitrogen, whether used 
with muriate or sniphate of potash. Sulphate of ammonia and muriate 
of potash when used together gave the i)oorest yield in every instance. 
This result was apparently due to a chemical reaction between these 
two snbstances in the soil resnlting in the formation of ammoninm 
chlorid, a substance wliicli is in jurions to plant {irowtli. 

Up to 1897, as has been already stated, only chemical. fertilizers 
were used, but in 1898 a change was made in the plan of the experi 
ment. In view of the fa< t that market gardeners, in whose interest 
chiefly these experiments were earned ont, almost invariably use large 
quantities of stable mannre, and employ commercial fertilizers, if at 
all, simply to supplement the maiuire, it was derided to apply equal 
amounts of thoroughly mixed stable manure to each plat and to use ' 
in addition the same fotOhsers as before. Fnrther, in order to have 
the best data for determiiiiii;; whether the fertilizers should prove io 
any degree useful, another plat was added to which manure alone 
applied. A number of dilfonnt gaarden erops were grown, indn^ng 
spinach, lettuce, table beets, tomatoes, and cabbage; and, as a second 
crop, turnips. 

Spinach gave by far the best resnlte with nitrate of soda. On sol' 
phato of ammonia plats it was almost an alisolnte failure, many plants 
dying soon after germination and most of the others becoming yellow and 
sickly. Sniphate of potash gave somewhat better retnms th^n did the 
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muriate. Very similar results were obtained with beets. Most of tlie 
plants on the sulphate of amiaouia plats became weak and sickly aud 
many died ; but the few that sarvived antil aboat Jaly gcadoany recov- 
ered their vigor aud {jrew very rapidly. The results witih fatmatoc^ «cre 
also in part similar. Sulphate of potash gave somewhat better returns 
than the mnriate, and nitrate of soda gave the best yield of any of the 
sources of uitrogen; but the differences were fiir le^s pi onounci'd than 
in the cases of spinach aud beets. Contrary to the results in these 
cases, bowever, the snlphate of ammonia did not appear to have injori- 
ously aflected the crop. This is tIioup:ht to be due to the fact that the 
tomato is not set uutil about the lirst of Juue, aud uuikes most of its 
growth when the season is well advanced. By this time the injorions 
eouipounds formed by the sulphate of ainniouia have been washed away 
by raiu or destroyed by farther cheuiical changes. The crops that 
were injured by tite sulphate of ammonia, spinaeb and beets, are sown 
early and make most of their growth before the season is far atlvanceil. 

Lettuce yielded better on barnyard manure alone than on the plats 
to which fertilizers were also applied. Tiiis result is exactly in line 
with the results obtained at the New York State Station, an account of 
which appeared in an earlier bulletin of this series,' where it was found 
that " after the soil lias received a heavy application of stable manure, 
any further addition of chemical fertilizers is only thrown away." Ilere, 
as before, sulphate of ammonia was found to be highly injurious, espe- 
cially when used with muriate of potash. 

Cabbage appeared to be somewhat benefited by the addition of fer- 
tilizers to barnyard manure. The difference in the effect of the differ- 
ent fertilizers was not very marked. Nitrate of soda appeared to be 
the best source of nitrogen. 

The plats fh>m which the beets, lettnce, and spinach had been har- 
vested were plowed aud sowed to turnips without further fertili/itij;. 
In this case the crop was decidedly better on the plats which had 
received fertilizers in addition to mannre. Not macb difference was 
observed in the eftect of tin- two potash salts, :ind the plats which had 
received sulphate of ammonia gave a much better crop than those 
wldflli had received tbe other nitrogenous fertilizers. This resalt, 
api'areutly so much at variance with those reported above, is thus 
accounted for: "(1) The plats to which the sulphate of ammouia had 
been applied had jnodneed but very small crops [of beets, lettace, and 
spinach] while the others had yieMed heavily: and (2) the turnips 
made their growth so late in the season that the injurious comx>ounds 
often formed by this Mlt had become diswpated or destroyed by fiir- 
tber cheuicaJ cbangea"-— v. A. CLAXK. 

SWEET COBH AVD POLE BBAIB VIBSE OIASS. 

**The near future will no doubt see many new departures in the for- 
cing of vepotables," remarked Professor I'.aiky less than three years 

'D. S. Dept. Agt., Farmers' Bui. 1)2 (Kxperiment 8tatiuu Work— IX). 
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ago. Sinoe that time a number of experiment hare been nndertakm 
with a view to extending the list of vegetables practically available 
for forcing on a commercial scale. Kotably among these are the experi- 
ipents made by the "Sew Hampshire Station with greoa corn and pole 
beans. It may seem somewhat remarkable that these common vege- 
tables had not been forced before, wlicii such comparatively little 
known ones as pepino and cyphomandra had been, but perhaps the 
reason fs that the com and irale heans reqaire considerab!^ mom space 
above the bencli or bed iu which to develop tban most other crops. 

For this reason the nature of the forcing house is important. The 
modOTD lettuce and cacamber house, with beds direetiiy on the ground, 
is well adapted to these crops (see figs. 1 and 3). The greenhouse 
requisites are practically the same as for forcing tomatoes, eggplants, 
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melons, and cucumbers. The temperature should not be allowed to 
Ml below 60° F, at nii^t; 70@ woold bd b^w. Ihning the day It 
should be tea oe mote deipees higher. The house shoald be kept 
moist except daring the period of pollination of the corn, and the soil 
shoald never become very dry. 

Either crop thrives in any good greenhouse soi]. Mn( h time may bo 
saved by soaking the seed and starting the plants in doweri)Ots. (Jare 
should be taken, however, that the plants do not become root-bound, 
aa the setback thus given materially lessens all chances for a full croi>. 
In the case of beans, the time thus saved is from two weeks to a mouth. 

The most economical distance for getting plants is, for corn, 9 inches 
in the row, with rows 18 inches apart. With beans, liills 18 inches apart 
each way, and two or three plants in each hdl, give excellent results. 
When idanted so tbfek the foliage is very tone, bat tUbi does not 



15 

appear to diiniuisli proiliu-tiveness. The only trainin.i,' the coi n i ciiuires 
is removal of suckers, it is well, however, to cut oft' about half of the 
tMi^ 1dai» ^towiaf more g^ngth into tbe ears. 

Beans, of course, mast hare a support. Tliis is best supplied by a 
string trellis (fig. 3). Wires are run parallel with each row and directly 
over it at tbe {Mtoper beiglit, a woodw p^, with a noteh cat near tbe 
to^ is driven into each bill, and tbe tvo are connected by a string. 




V^l^TatletiMaraonpowa under glass. 1, Early MiiincnoU; 2. Trosby Early; 3,WUtoCob; *, 
I n*t of All; 5, Early Fnrdhook : «, Adams Extra Early. 

BnlM-agMgr ritM be used, bat they make more shade and do not admit 
^^itt JWBt atilizatioii of the overhead space. 

^ seqiect to pollination, corn and beans differ very fiivombly from 
May fcrdng:-lMMi8e crops, as tomatoes and enenmbers, wbieh nsnany 

reiinire considerable hand labor in order to Sft tlic finit. In tlie case 
of corn it is necessary that the atmosphere be not too moist when the 
P<dlai feripe^ bat otlberwise no attentitm is, m a rale, reqoired. In 

the case of bMUtt, even tliis precaution is not necessary, as the flowers 
are self-fertOe. As au extra precaution in the case of corn, it may be 
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well to go over the house, catting a tassel here and there and dnstiog 
the silk with it, bat it is doabtfal if evea. tins is necessary. 
Dnriiig the early stages of growth a catch crop, soch as radishes or 

(^•raud Rapids lettuco, can be taken off, or the unused space can be 
utilized for starting plants that are to be transplanted. 

The time required to matnre a crop of the extra-early varieties of 
sweet corn in the cxperiniciits Avas 83 days. The standard early varie- 
ties, as Crosby, required 80 days; but probably, with more favorable 
conditions and more experience, the time could be consid^foly reduced. 
In the case of early beans the time required was from 5 t to 02 days for 
a number of sorts. Dwarf varieties grown for comparison required 
55 days. 




7lo. 3 Pole 'beua numing upon string trellis ; greenhonaa "Sew Hunpahire Station. 



The average yield of dwarf varieties per hundred plants was 280 
ounces, while the average yield of the pole beans was 1,136 oouces. 
Again, 73 per cent of the bush crop was gathered at the first three 
pickings, while the crop of pole beans was well distributed over eight. 
It is thus seen that the pole bean is much more productive than the 
bush bean. In the exi>erimental plantings, practically no trouble with 
insects and fangns diseases attended the growing of the crops. Bats 
and mice, however, committed some depredations. They should be 
poisoned before planting the crop. 
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A nomber of varieties of both vegetables were tested. Varieties of 
sweet com that did very well were Crosby Early, First of All, and 
White Cob (see flg. 2). The last was earliest, but the first was consid- 
ered on the whole more desirable. Varieties grown sncceasfally in 
the garden seemed to do e(iii;illy well under glass. Varieties of pole 
beans that did well were Mastiff Golden Pod, Early Golden Cluster, 
iRnd €kj^ieik Champion, named in the order of ptodnctiveness. 

Tliese crops can be grown iiiuler glass iimch more easily and with 
less risk than some other crops. The danger, so far as observed, 
from itiMet and Oingns enemies is small and the crop matures satis- 
factorily. Bnt the crucial question of the coniniercial grower still 
remains unanswered: Does it pay! As a result of its investigation, 
tiMlieirBMBpshire Station believes that this question may be answered 
in the affirmative. In the East forced bush beans are generally sold by 
the bunch of 25 to 50 pods. The price varies according to demand ; 
! >robably 25 to 50 eents pet baneh may be considered an avwage. « If 
dwarf beans have been made a success, surely the best pole varieties, 
being more productive, can ^ot help becoming a profitable crop under 
Similar conditions." 

In the case of green corn it is not so easy to estimate the returns, 
fanee this vegetable does not appear in the Xortheru market before July 
and hence has no fixed price. Nevertheless, t I c Xew Hampshire Station 
beUeves the industry will be profitable. ■' Without any sweet com on 
fli^ market before July, we have a rather long periwl even in spring 
when this v^jetable has no competition. While it has no established 
OMUcket price at present in our cities, it naturally follows that, like other 
• fiirced greenhouse crops, the returns should at least be in proportion to 
its cost, and doubtless until commonly grown would be much more 
profitable. Sweet corn when first in season is doubtless as highly prized 
as any othef of the green tegetables; and taking this fiwt into consid- 
eration, we believe that when offered ont of season it will be in great 
demand."— V. A. clabk. 

eiBSLOrO OS UlpUMO OEAPITin& 

"The <qperation of irirdling, or more projmly speaking, ringing, 
grapevines consists in removing a ring of bark from the bearing arm 
about an inch wi<le or wide enou(;h so that the bark will not healOTM 
the wood that has been laid bare." The same result is sometimes 
•ccompKshed by compressing the branch with wire.' The operation 
has been practiced more at k)« for BUHiy yews for the purpose of has- 
tening maturity and imi»oving the size of the grapes. The explana- 
ttM <rf this effect on tiie fhiit is given in a bulletin of the Kew Yotk 
State 8ta»io««»Jbllow»: 

The fitod ■ateriafa taken in by the note pais np through the ooter layen ^wMd 
the gnaa p«rti»f the plant Hera new aaterial for growth ie fiwued and the 
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portion ttiait is not neetled by the lewres and otbtiF gseMi pyrta PMWb dofrnward, 
for the most part through the inner hark, to Tie distrthnted -wherever it is needed. 

The wood is imt ilisttirbed iu the ]iroct'8s of riuyiug, therefore the upwaiil move- 
ment of the solutions is not interfered witli; but since the downward j)assage takes 
place throiijih the inner baik the flow is arrested « heu it arrives at the point where 
the l)ark has been removed. Consequently the parts of the plant that are above 
the point where the ring of bark has been removed receive more than a normal sup- 
ply of food, which tends to produce increase in size and earlier ripening of the fruit. 

As early as 1877, the eliects of girdling were tested iu the vineyard 
of the Massachusetts Agricaltural College, and a study of the sabject 
has since been contiiined at that iDStitntion with very favorable results. 
In these tests the ripening of the fruit was hastened sometimes as 
mnch as ten days or two weeks and tiie size also increased without loss 
of palatability if picked in good season. In wet seasons the berries 
tended to crack open and to be too soft for marketing. In some cases 
the fruit on the nngirdled brauches seemed to be reduced in quality, 
and girdling, if freely and continuously practiced, apparently sapped 
the general vitality of the vine. To avoid injury it was advised to 
treat only those canes which are to be cut away at the fall pruning and 
to leave one-half of the canes untreated. As a further precaution it 
was suggested that girdling be practiced only every alternate year. 

The New York State Station made careful tests of the practice on a 
number of varieties in two localities in New York in 1896 and 1897. 
It was foondj as a rule, that ringing produced esrlier ripening and 
largw bnndhes and bonies. 

The &nt aeaaon ^e effect on the firnit of some varieties was rtatf maAaA. Tmit 
on ringod vines of Empire State was not only larger in both bnneh and berty,*bnt 
began ripening twenty-one days before frnit on nnringed vines. Other varieties 
did not show any gain in size or earlier maturing of the fruit when ringed. 

Tlie fruit of some varieties, :is the Delaware, slmw. d a lack of quality when 
ringed, while thin-skinned varieties, as the Wordcn, sliowed a f;re;iter tendency to 
crack when grown on ringed vines. 

The second .season the efl'ect of ringing was not nearly so marked, thus showing 
that the season ha.s something to do with results obtained. • • • 

Catting back the new growth on ringed aims appeared to rssnlt in giving better 
qnaBlfyto aefr«tt. • • • 

That the effect of ringing is devitalising to tb« pint thwe ean be little donb^ 
bnt when Jndicionsly managed the cnmnlative elfeet «t strong-growing TwietiM 
need not result disastrously. * * ' 

Vines grown on the renewal systom would seem to be better adapted to ringing 
than those grown on the Kuiflin plan, since with tlie former more wood can be left 
to support the vine tli:iii is jmssiMe with the latter system. » • » 

Where the vines are grow u on the two-arm Kuillin system the rin>; ot" bark is roni- 
monly taken from both arms just beyond the Kfth bnd. It has been found that the 
ten bods that are left to the vine produce enough leaf surface to supply the food 
n<)rimiiTj to keep the vine in a vigorons condition, providing the vineyard haa 
leorived pn^eareaie. Where tlis foar-«tm Kiifffin (t^rstsm to wed seme grewen rii^ 
tke two top arms only, leaving ikne «t ftmr bods on each fyt venswal. 
lower arms, it is claimed, will bear as good frnit as adjaeent vines thaikave iiot 
ringed With tlie renewal system the two main arms are nsaally ringed Jost beyond 
the renewal bud. With this system of training several shoots are left in the center 
of the plant which supply a snfficient amount of plant food to support the vine. 
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Some growers find it more satigfaotory to ring their Tinea every other year, since 
witlithis method the riues are given an oppottit&ity to recover from any loss of 
vigor they may have saffered. 

' With any Bystoa of teainixig, in order to get the best results, tiie vines mniit not 
btt iSowed. to carry too Ixtgp a crop of fruit. Since each ringed am aets independ- 
enllj^ ao tut as matnriDg its frait i» concerDed, it irill be seen that there is a certain 

relation between the leaf surfare and tlio amount of fruit on the tinged vine. A. 
large amount of fruit witli insiitlit ii nt Irat' surface on tlie ringed arms results in 
inferior or even wortllle^s j^rapi's; lienco tlir iiniiortance of an aliundance of foIia;,'e 
free from plant diseast! and insect attack. It is ecjually iiii|iurtant that there he an 
abundance of liealtby foliage back of the rings in order to supply the plant with 
snfiScient uourishnient to Iceep it in a vigorous condition. All fruit baclt of the 
rings should Ije removed, for if allowed to remain it does not properly mature, and 
only adds a useless drain on the plant's vitality. • * > 

Oaqiwvm have fOond tliat the beat lesnlts with ringUtg are obtained by doing the 
vwk irlwa th* grapes are aboiit one-third grown, the exact time depending on the 
MMOn and variety. The operation may be performed with a knife, but, where ring- 
ing is extensively engairrd in. a tool di-si^nied for the jmrpose is used. 

Forms of a tool used for girdling by the New York State Station and 
ftte appearftDce of girdled canes are sbowit in fig. 4. — ^thk editob. 




Flo. 4 — x«ob med by tbe New Turk iiuts Station la girdling gdverliim, ud apimwrnnce vf giidied 

Tines. 

<mBSA£ BBSAKfASI FOODS. 

A *tWf btfge nnmber of cereal breakfast foods are on tbe market at 

the present tinic The niajDrity are made from wlieat or oat.**, although 
some are prepared from corn, rice, and barley. Many of these prepu- 
raUont sinilar in appearanee, altboogh tbey vary greatly in price. 
Swnearasold in hulk and others are plaeed on tlie market in more or 
Nil idlCiMstive packages. The claims made by the manufacturers as to 
Qmi ^nimb of special brands are often very extravagant and in some 
^HIM9 #n manifestly prepared by those who are unfamiliar with the 
Ctwuistry of nntrition. The trade names of the preparations from 
the different cereals vary <;reatly, but the products from the same 
<%real are foand to be more or less similar, and may be divided into a 
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few groups on the basis of the mechaoical process employed in prepar- 
lii^'flleBi. In neaaij every ctlse nwHrci or loin of tbm oattfir covering of 
the grain is removed and tlie remainder gronnd, rolled, or crnshed. A 
large number of the preparations are partially cooked, nsoally by 
steian ; some fbw are pArehed. 

The composition of cereal breakfast foods has been recently studied 
by the Wyoming and New Jersey stations and by the Division of 
ChiBiBisbry of this Dopaitinent. In tlie taible tiefoir the sverage eoBi> 
position of the principal classes of cereal breakfiist foods is sliown, the 
average composition of wheat Hour of different grades being included 
fivporposesofeompMisoii. Only avwrage figures are ffrieii, ^nee ih« 
different brands were not fonnd to differ more markedly in oompositim 
tbs»n difl'erent specimens of the same brand. 
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It will be seen that the different preparations from tiie same cereal 
do noi vary greatly in compoiMoa. thB Wyoming Station discusses 
the ewMl fbods as IMlows: 

Th* chemieal MMdysea and examinatioD of tbe stereh grains with tbe aioroecopa 

shoved no evidence of the presence of foreign cereals, so adaltoration may he 
re;;;iided as alispiit in foods of this cl:i.>*s. 

Tliere is more Tiiri;iti<)u in priro tli:in in i iiMipositinn. ;tn<l there is no disrovertilile 
wl«tioil hetween quality and pri' p. s. imp articles iire fmr or five time.-* the cost ol 
others of the same class and apparently of the same merit. The oatmeal sold in 
bollc is practically the same in composition and, so far as can be Jndged by personal 
taatey in quality and flavor as tliat sold in packages for several times the price. Of 
«a«iM, in hayiiig balk utielcs one to not aoMnaf gwMnf ttewana gtais^tiMt 



21 



the qnalitjllM not Ueen iujurcd l>,\ luug keeping «ocl AZposiirr. ~ The chief 

advantages of packaire gooila is that the mannfactnrer is ni;ide diiectly responsible 
lo the coiisiiiiier. 

The claims made for quick cooking are generally fallacious. Almost all such 
iireparations should be cooked for at least half an hour «&d wwlly longer to insnre 

the complete digestibility of the starch. 

Similar deductions were drawn from the j^ew Jersey investigations. 
^I%ese showed tluif in all the dtflSBienC classes the price for practically 
the same kind of preparation was found to vary within wide limits. In 
some cases the high price was perhaps dae to some special method of 
pteporation. The daims made for many these foods were not foand 
to be jostifled by their composition. 

TheM eUuM^ extravagant in aome inatanoea, ahoald have bat little weight with 
waaoiBM^ aa ihe artoal amount of nufaiment fumidied (by dinilar prodttets) doea 
^•tfnatty differ. 

iM»t the oat piedactB, aa well as a nnmber of the w&eat, eontaia etmsidnaliile 
•ubntB of crude flbei-— this constituent having been da^mined in setrljr wetf 
MM tn order to show how fnlly the claims made in reference to the rwtov^d of |lw 

hull or coveriiifr. or woody iji.ifter, were verified. In our rase if w.is claioied that tiM 
fiber hail bern entirely removed ; this is not verilied by the :niiily.si.t. • • • 

[A study of similar products put on the marki't by ditt'ereiit niakcr> sljows that] 
the variations in their composition are not marked, and tliat siith .i.s do occur are 
probably due to the variations in the composition of the orijjinal wheat. In the oat 
products the protein is the oonstituent that shows the widest variation, while in the 
«n iHiiI riwpNdneta the ditaf variable eonstitnent is water. *• • • 

From all the inrestigations which have been made a nnmber of 
(SlMral deductions seem warranted. As shown by their romposition, 
these cereal products have a high food value. In addition, they are 
palatable, wholesome, and are believed to have a useful ^ace in diet. 
In one form or another ther agree well with most persons and their 
ttte will doubtless become even more extended than at present. In 
fbe opinion of hygienists and dietary specialists they are particuhirly 
desirable foods for children. Too much sugar should not be eaten with 
stnee they contain an abundance of carbohydrates and heavy 
HWWHftlhig covers the flavor of the grain. 

^Bm clMm is often made that some especial brand of breakfast food 
b MIMelally rfeb in tissue-forming material, i. e., protein. As shown 
by the table the percentajie of tliis coustitnent in different preparations 
from the same grain does not vary markedly. The claim is also often 
made that these preparations are much superior to flonr. It will be 
seen that in general the differences in corai)osition between flour and 
the different wheat preparations are not very great. In connection 
fiw dfetery studies eoirfoeted under the ansplees of this Dqiort- 
Hent it lias heen found that, with the exception of certain meats and 
dried beans, no common article of diet furnishes protein as cheaply a.s 
wheat flour.' At pitamk pAew tiie cereal foods are also an economiGai 
Muee of this valnable natrirat 
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An attractive form of inurkctiuy always tends to attract the pur- 
duwer. But those who must euonomize should know that the goods 
sold in balk are as nvtrttions as the same artiele sold in a package at a 

higher price. 

Much stress is sometimes laid by the manufacturers ou the high con- 
test of phospliatos or "pSiosphwas'' in the oeroal fooda As shown Tay 
thefigures obtained at the Wyoming Station this factor varies very lit- 
tle with different preparations from the same grain. Physiologists differ 
as to the amootit of pboBplMM>n8 and othor mineral mattnrs leqnired hj 
the body and Reform in which such material is most desirable. The 
opinioa of those best informed seems to be that the ordinary diet fur- 
nishes enough phosphates and oth» minoKiI matters and that tmder 
ordinary circnmstancee no espeeiai eff<Hrt need to be made to setcore saeh 
materials. 

In view of the high foo<l value of cereal products and their palata- 
bility, there seems little need of the extravagant statements which are 
often made concerning them and which have little if any basis. — c. ¥. 
LAKOWOBTHT. 

FOOD VALVE OF AFBICOTS, CHEKSIES, PEACHES, PLUMS, ASD 

pBims. 

In recent years the growing of fruits has assumed great commercial 
importance in many regions of the United States, espedaUy in the 
South and on the I'acific coast. The amount of fruit consumed in the 
average household has undoubted!}' increased with the greater pro- 
duction and facilities ibr shipping and marketing. 

The increased consamption of fruit has apparently aroused a some- 
what general interest in its food value and many popular articles on 
the subject have appeared, iconic of these contain statements which a 
study of the chemical composition of truits would hardly warrant. 

Many of the stations have reported analyses of frnits and made 
extended studies of the different methods of. growing frnit trecis, th^ 
soil requirements, enemies, etc. 

The stone froits constitute an important gronp, and have been 
studie<l for a number of years by tlie California and (>re.t;on stations. 
Fresh peaches, apricots, cherries, prunes, and plums are geueral &TW- 
ites, while enormoas qaantities of these fhiits are canned, dried, or 
preserved in some way. It is interestinjr to compare the comjiositioii 
of these fruits, fresh and dried, with each other and with some of the 
Bta]^ articles of diet 
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C«mpo»iHom.»/ ttnu portion of ttone/ruiU and other food maUrlah. 



Fresh fruits : 

Ai>ricatH (CaliforaU) ... 

Cherries (California) 



Water. 



Protein. 



Cbenies <Oragini) . 
Peaches 



Plmna (CaittamM.. 

Pnuea (Califerala) . 

PniM* (Oregon) .... 

Dried ftnila: 

Aprioota 

Peachea 

Prunes 

White bread 

I'otatoea 

String beaaa. 

Drietl beaaa 

Lettuce..... „... 



Per tent. 


PereaU. 


85. U 


- 1.1 


7S.4 


1.2 




.9 


«».3 


.9 


T8.4 


1.0 


80.2 


.8 




1.3 


».4 


4.7 


25.0 


2.8 


22.3 


2.1 


35. « 


9.% 


78.3 


2.2 


8».2 


2.3 


1Z< 


22.5 


94.7 


1.2 



Fat. 



Nitrogni- 
free 
extract 
(indnd- 

ioeamde 
fiber). 



Cmde 
fiber. 



Per cent. Per cent. I Per eenl. 
13.4 



17. a 
u.:i 



«20. 1 



I >18.5 



<21.« 



Ash. 



A<i.1. 



Per cent. Per cent. 
0.5 



1.0 



1.2 
.1 
.3 

1.8 
.3 



70. II 

52.7 
18.4 

7.4 
5».« 

M 



2.4 
2.2 



0.4 



(0.4) 
(1.9) 
(4.4) 
(0.7) 



2.3 
1.2 
1.0 
.8 

3.5 t 
.0 1 



■IseindinK 11.21 per cent snfar. 
■ Indndlag 13.2S per cent angar. 



'Inclnding K.1I per cent anga. 
* Inclading 14 per cent angar. 



Apricot pits constitute about fi per cent of the fresh frait, cherry 
pits 5 i)er cent, and peach pits 14 per cent. 

In general, all the stone Jraits included in the table, when fresh, 
have a high water content. The difiterent kinds do not diflFer very 
greatly in composition and the variations between the specimens 
ttomn in different regions are not greater than between different 
saoq^M grown in the same region. The dried frnit.s contain less 
water and therefore have a higher ftMMl valae than the fresh fruits. 
The fbesh frnits oont»in a mnch smaller percentage of nntn'tive ingre- 
dients tlian wliite bread or dried bean.^i. Judged by tlieir coinpo.sition 
they do not difi'er very greatly from potatoes and are somewhat 
saperior to the fresh vegetables included in the table. It should be 
remembered, liowever. that tlie nitrop^en free extract or carboliydrates 
of potatoes consists almost entirely of starch. The carbohydrates of 
fivita oonsist largely of sugar and bodies whose fbod value Is not well 
nn(lerstoo<l. It has bt oii finunl in the dietary studies coiHlucted tiuder 
tlie ausijices of the Department of Agriculture that a large consump- 
tion of froits or fresh vegetables oontaining Kttle food material and a 
higli percentage of water iii('rea.se.s the cost of a diet oat of propor- 
tion to the nutritive material furnished. 

As an illnstraticm of this statement, the case of a skilled mill work- 
man's family in yew .Jersey may l)e cited. The number of meals taken 
by the different members of this family during a dietary study was 
ei|uivalent to 1 man 127 days, or pmctically 4 months. During this 
time $2.16 was expended for oranges and $3 for celery, making a 
total of $5.16 for these two articles, which between them famished 
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160 gnmi ol protein snd 6,'44S cai^ifcs of energy. During the same 

time .?.").1C was iilso expended for cereal foods and sugars, and -i.STo 
^rams of protein and 184,1&5 calories of energy were obtained, or 
•Iwot br«nity-ilTe times the anfoaiit ^mnslied hy the oranges and 
cdery. The amount expended for vegetables and fruits aside from 
the oranges and celery amounted to #5.75, and furnished l,i>09 grams 
of protein and 58,000 ealiHies of en«rfy, or, in rotmd nttmbM«,teB 
times as much as was obtained in the oranges and celery. 

It must not be forgotten, however, tliat fruits are valuable for other 
Masons tiian the Batrtents wbieh they ftamtsli. Hi^' eratafai sdds 
and other bodies which are believed by jdiysiologists to have a bene- 
hcial effect on the system and doubtless very often stimulate the 
ftppetite for other food. They are also useAiI in eoantoaetiu^ a ten- 
dency to constipation. Another point — and ©BO entirely apart from 
food value — should not be overlooked. That is, fi-uits add very mate- 
lially to the aUaractireness of the diet. It is not easy to estimate th^ 
'raloe from this standpoint, since often the appearance of food has a 
value which can not be measured in dollars and cents. — c. F. lano- 
"WORTHY. 

mam lo est aixaua. 

It is generally believed that the state of growth has an elSeet on the 

food value of forage plants. AVhen plants are young and growitig rap- 
idly they require an abundauca of food material. This is formed by 
tke plmt from matoials tak«i from the air and soil, ^nie tintrilire 
SU|totial to be of use to the plant must be in a soluble foi m. so that it 
eao be carried iu the sap from the i>laco where it is formed or stored to 
tihe place where it is needed, ^e solaUe material containing nitrofmi 
has been found to be less valuable as a feeding stuff' for animals than 
the insoluble nitrogenous comi>ounda which are stored by the plant as 
reserve matMnals. It will be seen that if a forage erop is eat too early 
it might contain less of the valuable nitrogenous constituents than if 
cut later. The state of growtli also has an effect on the other constitu- 
ents. It is known that as idants mature the iierceutage of cmde fiber 
in them increases. As this is comparatively indigestible, it is desirable 
to cut the crop before it is too ripe. While the facts may not be often 
eonsidered, they are quite generally recognized in practice. Experi- 
ence has taught the best time to cut forage crops to secure the best hay. 

Several stations have studied the composition :iud value of alfalfa at 
different stages of growth. The Utah Station has devoted much time 
to determining the composition of different parts of the plant and of 
the whole plant of different crops and cuttings and their food value. 
Similar studies have been made by the Golorado Station and at the 
Ontario Experimental Farm. In a previous bulletin of this series* 
Bwne the results of these investigations have been noted. 
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Tbe dompositiou of allalla ol tlie lirst, secoud, and tbird cuttiogs, as 
4MUlitft0it^l9F^')lto Colorado Station, ia shown 1^ the following table: 



Composition of alfalfa.' 





Water. 


Protein. 


Tat. 


Sitrogeu- 

free 
extract. 


Fiber. 


Aah. 


W^&SS-b::::::::: 


Per cent. 
7.17 
7.4* 
8.14 


Per cent. 
15.12 
17.08 
U.88 


Per cent. 
1.24 
l.M 
1.68 


Percent. 
30.98 
38.17 
34.63 


Per cent, 
34.73 
26.28 
28.34 


Per cent. 

10. 76 
11.32 

11. » 



■Aii^driedlwy. 



The eomporitt»n of the dilferent cuttings does not vary greatly; 

tliat is, (luring the period froin the first cutting (early l)ii<l to the 
third cutting (late flower) the {noportiou of the difl'erent iiutrieuts iu 
the idant fs not diangfugvay rapidly. If ent before this time the 
plant would donbtle.^s be too innnature: tliat is, tlierc would be an 
excess of the constituents which are less valuable for food. The Utah 
investigatioiM led to eiMclitsiottS similar to those from the Oolorado 
work. The principal deductions follow: 

The total dry matter of the alfalfa crop increases up to the time tlie 
tops die down. The greatest gidns in dry matter occur daring the 
week between budding and medium bloom Later the gains are iiisig- 
nificant. The total amount of nitrogen-free e.xtract increases uj) to the 
time the tops die down, though the relative amount diminishes a.s the 
plants grow older. Both the total and relative amounts of crude fiber 
increase until the plants die down, the formation being most rapid dur- 
ing the flowering period. The total quantity of albuminoids increases 
up to the first week of fiill tiowering and decreases after this time. The 
percentage of albamiiioids is greatest in the young plants and deorMses 
as the i)Iant8 grow older. The noualbuminoid nitrogenous compounds 
are rapidly converted into albuminoids at tbc time of budding. The 
feeding value of the alfiilfa crop does not diminish from the period of 
binUliiig to that of full tiowering. 

To obtain the largest yield of dry matter and albuminoids, alfalfa 
Bhoold be cut not earlier not later tlian the first week of early flower- 
tog. This in most cases will be two or three weeks after the tlowcr bmls 
lint appear. It would be a more serious error to cut too early tliau too 
late. Tb% first, second, and third cioi» have about tiie same food 
value, pound for ])onn(l. Wbeii the alfalfa flowers bepiii to ap])ear, the 
stalks constitute about 50 or 60 x>er cent aud the leaves 40 or oO per 
OMt of the whole plant. At the usoal tfiae of eutting, alfitlfit leaves 
0(Hitain one-third or more of the total dry matter of the txop. The 
leaves contain one-third to one fourth as much crude liber as the stalks 
aad two or three tiflwe as modi anntmindds. 
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The TTtoli Station made extended staffles witb steers ni tbe digesti- 
bility of (lii!'ereiit crops and cuttings of alfal&. The lesalts are som- 

marized iu the I'ollowiug table: 



Coefficienta of digestibility of alfalfa hay bij ttetn. 





Dry 
matter. 


Piotdn. 


fat. 


Nitrogen 
free ex. 
tract. 


Fiber. 




First crop; arerage of tirat> secoDiI, and 

third cnttiogs 

Second crop; average of first, second. 


Per cent. 
58.78 

60.32 
58.17 

n.u 


Per tent. 
65.07 

70.48 
69.30 
87. W 


Per tent. 
35.00 

42.25 
41.51 
3K04 
S8.S7 


Per etnt. 
72.41 

71.74 
71.00 
72.38 

n.w 


Percent. 
40.15 

44.36 
34.30 
41.12 


Per tent. 
41.82 

46.18 
44.25 
4S.M 
18.8B 





As indicated by the above table, the digestibility of alfalfa remaiued 
IKactieally constant firom the time of budding to Uie period of fall 
bloom. 

Investigations at the Colorado Station indicated that, whUe there 
were some cliemical changes during storage there was uo material loss 
in food value of alfalfa hay, properly stored, even after the lapse of a 
considerable length of time. 

From all these experiments the general deductions can be drawn 
that alfalfa should be cut when the proportion of the most valuable 
fooA oonstitaeBts is liighest — ^that is, when the blooming period has 
oomraoioed bnttiie plant has not begun to die down. The hay changes 
somewliatt when stoied tor a considerable length of time, but its chem- 
ied 0(HnpotdMon does not indicate that the food value is matwialljr 
diminished.— c. F. lAKanroSTBT. 

spoaiiAiJious oomismtv of eat. 

Fires wliich are reported to be caused by the spontaneous combustion 
of hay are by no means rare. While some of them arc doubtless of an 
incendiary <^gin, others are really doe to tbe cause asagned. Sneh a 
ease was recently reported by the Pennsylvania Station. The fire was 
discovered in the haymow of the station barn. The mow was directly 
over tlie eow stable. Precautions were takeit to exclude drafts and, as 
there wasasnfficient supply of water available, the fire after a time 
was extinguished. The lire was confined to the central portion of the 
hay and a number of holes were burue<l through the ceiling of the 
cow stable. These were so situated that it apparently would have been 
impossible for the fire to have originated from any other cause than 
81>ontaneon8 combustion. A considerable part of the hay was thrown 
out of the mow. An examination showed that a large portion of it 
was so thoroughly charred that it ironld coroialdew Braie of 13m» hay 
had not been subjected to so great heat and was only browned in iwhir. 
However, it was unfit for stock feeding. 

For several days previous to the fire a p«caliar odor had been notit wl about the 
bWtB mnd » aomewbst earefiil ezMuiMtion wm made to aaeertein ita aooioe. Tte 
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resnlt of tliis exauiinatiou seemed U> iudicate that the roweu in this muvr was heat- 
ing, hut no indication of tire w.is set ii or even suspecteil. This odor was noticed 
not only hy men workhij; ahoiit the barn, hnt by other persons n-ho had occasion to 
pass on the leeward side within forty or fifty rods of the baro. The odor was bo 
strong that it was observed by many people snd compared by aome to that of burn- 
ing grain, Wbil« poaitive proof as to the origbi of thia fire raay be laeUng, the 
eirenmstaBcea «r« iraeh that it seems safe to consider It of spvntMieons ori^n. 

It is well known that when moist hay ia Stored uader favorable con- 
ditious fermentation takes place, which may produce a considerable 
amount of lieat. According to recent investigations made in Germany, 
the anion nt of heat may be sufficient to set lire to the hay. Tmlor 
saitable conditioiis some of the organic matter of the hay is oxidized 
by the oxygen of the air. Carbon dioxid and wat«r are produced. 
The water moistens the hay and the moistened material ferments. 
Fermentation produces carlrau dioxid, v^ater, and small amounts of 
other eomponnds. Heat als«o Is produced. The fermentation is more 
active if the material is moistened at tlie beginninir. However, the 
water produced by the oxidation of the materials is sutUcient to start 
itb This fermentation prodnees a temperature of abont 132.8° F. At 
this temperature a second and more violent oxidation takes plaee and 
the temperature rises to about 194° F. Other processes then take place 
which char ^e material and eausea slow rise of temperature to 2660F. 
When this temperatnre is readied, the hay chars ra])idly. All these 
jirocesses destroy at least half of the material present. Theoretically, 
the temperature majr rise to S7i° F, According to the tests made, 
clover hay will becojue ignited nt ?H)2°-^@2° F. 

Spontaneous combustion is indicated by the hay becoming darker in 
color until it is finally black, by a sooty odor, and by smoke irritating 
to the eyes. The ash of the burned hay has a characteristic grayish- 
white appearance and feels like saud. The burned hay is surrounded 
i'y a layer of charred bat not burned material, which is a poor con- 
ductor of heat. — 0. P. LAKGWOBTHV. 

PSESBBTATIOH OF IDIK BT PBXSSUBB. 

A preliminary report on experiments conducted to determine the 
eftect of pressure in the ])reservation of milk is given in a recent bul- 
tetin of the West Virginia Kxperiment Station. The samples of milk 
used in the tests were inclosed in collapsible tin tubes and placed in 
hollow steel cylinders of various patterns and make. The space sur- 
Nmnding the tubes was filled with water. The cylinders were fitted 
^ ith pistons, to which hydraulic ]>ressure was applied. Several hun- 
dred samples of milk were subjected to pressures ranging from several 
hundred pounds to 100 tons iier square inch and compared with samples 
receiving similar treatment except pressure. 

It was found that at room temiteratnres milk subjected to pressures 
of 10 to 15 tons for as many days was sweet at the end of the tests. 



28 



The sdnrittg of the mfflc tnui not materially delayed by pressores much 
lower than this. Pressures of 30 tons for 1 Lour delajed souring for 
upwards of 24 hoars as compared with the check samples. Pressures 
ot79U»96 tons finr sevoral mhiatee to 1 tarn hep^ the milk enreet ftont 

2 to 7 (lays. With the temperature of the milk raised to 140 to 170'' F. 
pressures of 5 to 20 tous gave better results than corresponding pres- 
Bures at i^e lowwr tnnpenittires. In no ease wa« ^ baetarfa in 
milk ewnpletely destroyed. A pressure of 10 to 15 tons for 8 days was 
fonnd insufficient to kill germs of typhoid fever, tuberculosis, and other 
diseases which had been added to the milk, flieise germs were foand 
more resistant to the treatment than those concerned in the souring of 
wilk. In a number of cases in which souring Lad been prevented by 
pressue other changes were observed. The practical application of 
pressure in the shipment of milk is considered a possibility by the 
author of the bulletin, and work along this line is being continued.— 

H. W. I^WSOH. 

CREAM EAISING BY DILUTIOIT. 

A renewed interest in cream raising by dilution, especially in connec- 
tion wi^ varioits devices for oraaadiig i^npofles pot upon tb» Market 

as "gravity or dilution separators,'^ is indicated in xeoeat poblieatfams 
of several experiment stations. 
At tte New Ymik Oiwnell Station the subject of patra^ on ttose 

"separators" was investigated, and practical trials were made of 
several of tliem. The devices, or cans, as they may properly be called, 
are considered similar in essential features to well-known caiw used in 
deep setting. They are provided usually with scale glasses and with 
a faucet near tlie bottom for drawing off the skim milk. Among the 
novel features of difi'erent cans, as claimed by the manufacturers, the 
following may be noted: A central cooler supported on legs over the 
outlet in the bottom of the can; a central tube with a perforated 
enlargement at the lower end, through whicii the water is added in 
dilating the milk; a cmred or slantiug bottom; and a strainer over 
the ontlet. 

In all of the cutis the sepaiatimi of cream depends ujion gravity, and 
the designatiou of them as sepwators is pointed out as misleading, 
inanntiieh as that term is by eommon nsagc applied to machines in 
which the cream is separated by centrifugal force. As a result of the 
inquiry concerning patents it is held that the patents granted on these 
eans cover nnimportant details of eonstractioB, and ^t **8B]reiie 
desiring to use this process of doulitful utility is ])orfectly free to do 
so without let or hindrance from the holder of any patent light what- 

In the practical tests at the ^few York Cornell Station with mixed 
milk from a herd, in which many of the cows were nearly dry, dilution 
with water between BO and 60° and seMag at a tMupaatoie of 65 
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to 75°, gave resalts approximately the same as those obtained by deep 
setting in ice water with a Oooley can. With milk from eows eom' 
paratively fresh, cold deep setting gave oonslderably bettor results 
than the dilation method. 

' A two weekls trial of a dilution separator" was made at the Wch- 
^fMl^ation. Forty pounds of milk were diluted one-lialf with water 
Mb <KP and allowed to stand for 24 boars. The average fat content of 
ttie skim milk was 0.7 per cent, ealealated ibr andifnted skim milk. 

"Not only was the loss excessive, but the skim milk thus diluted with 
so mach water could not be fed to a<lvantage and the cream soared 
»pidn|y.* 

One hundred and twenty trials of the swne "separator" were made 
at the Vermont Station. "The gra^ty separator left in the skim milk 
13 per cent of the fat of.^ie mixed milk, 40 per cent of the fat of the 
Ayrshire milk, and 17 per cent of the fat of the stripper milk. The cen 
trifngal separator left between 1 and 2 per cent of the fat of these milks 
behind in the skim milk. The resolts speak for themselves and call for 
no further oomnient." 

Recent work shows that the efficiency of cream raising by dilution is 
not increased by the use of these so-called sei)aratoi s ; while earlier yroA 
of tl>e stations indicates that, with the possible exception of milk from 
cows in advanced lactation or where deep setting in ice water can not 
be practiced, the process is not of practical benefit and that in addition 
to a waste of cream and other disadvantages it materially lessens the 
tteding value of the akim milk.— H. w, i.jtwsoH. 



EXPLANATION OF TERMS. 



TBRBCS USED IN SIS CUSSING' FERTHiIZERS. 

Complete fertilizer is orio wliirh rontains the three esMntiid fertilizing constita- 
ents, i. nitrogen, pho>[)horic aciil, nml potasli. 

Nitrogen exists in fertilizers in three distinet forms, viz, as organic matter, as 
ammonia, ami as nitrnti s. It is tlie most expensive fertiliziog ingredient. 

Nitrates I'liruish the must reailily available forms of Ditrogen. The most common 
are nitrate of soda and nitrate of potash (saltpeter). 

Nitrification is the proceas by which tb» U^ly available nitrates are funned 
ftom the lees active nitrogen of organic mister, nmmoniai, salt, etc. It is doe to Am 
action of minnte nderoseopie organbns.' 

Phoaphotio acid, one of the essential fertiliring ingredients, is deriTed from 
materials called phosphates. It does not exist alone, bat in combination, most com- 
monly as phosphate of lime in the form of bones, rock phosphate, and jihosphatie 
slag. Phosphoric acid occurs in fertilizers in three forms — soluble, reverted, and 
insoluble phosphoric acid. 

Superphosphate. — -In natural or untreated jihospliates the jihosphnric acid is 
insolnble in water and not readily available ti) plants. 8iiiierphosphate is prepared 
from these .by grinding and treating with sulphuric acid, which makes the phos- 
phoric acid Bune available to plants. Sa|»cq^io^haiM are smnetimes called 
phoaphatea. 

Potult, as a ooastttnent of ftrtiHsm, ezistt in a nnmbw of finnu, tet ehlofir mi 
ddetid ornrariate and as sulphate. All forms are freely Mdabltt in wttta aad are 
beUered to be nearly, if not qnite, equally available, bnt it has been fonnd that the 
cUorids may injnriously affect the quality of tobacco, potatoes, and certain other 
crops. The chief .sources of potash are the potash salts from Stassfurt, Germany — ■ 
kaiuit, sylvinit, miniate of potash, sulphate of pot.islj. and sulphate of potaahand 
magnesia. Wood ashes and cuttou-hall ashes are also sooices of potash. 

TWIIIW TTSBD nr DIBCIIB8ERO FOODS MKD VBBDiant MUVFIL 

Water is cnntnined la all foods and feedfaig wtmttt. The amonnt varies fh>m 8 to 
15 pounds pi r l(X) pounds of such dry materials as hay, straw, or grain to 80 pounds 
in silage and 90 pounds in some roots. 

Dry matter is the portion remaining after removing or excluding the water. 

Ash is what is left when the combustible part of a feetling stutV is burned away. 
It consists eliielly of lime, magnesia, potash, soda, iron, chlorin. and carbonic, sul- 
phuric, and phiispliorio ar ids, and is used largely in niakin;; bones. I'art of the .ash 
constituents of the food is stored up in the animal's body; the rest is voided in the 
urine and mannrob 

PloMtai (nitragenom matter) is the name of a gionp of snbstanees containing 
vUnfgtB. FtotaiB Amtidies the naiefUta fitr lite lean fledk, blood, skin, imudea, 
taadMN^ atrras, lurir, htmm, wool, eaaein of tnillc, tribitinni of «gp^ ete., and is oae 
of the moat important oonstitaeBtB of fhedlng atnlh. 
30 
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Albmninold nitrogen is nitrogen in the {nrm of albuminoids, -whicli is the name 
given to one of the most important groups of substances classed together nndet the 
general tenii prptein. The albnmen of eggs is a type of albominoida. 

jtJBtUi idt m gBU ta nttn^n in the totm of amidiB^ rae ot the gTOBps of aabatanoes 
claaaed t^gaSUa under ti^e geamal term protein. Amids, nnUke albnmiuoiday ate 
nsnally 8<^nble in water, Imt are generally considered of less valne as food than 
albnminoids. 

Carbohydrates. — The nitrogen-free extract ami fiber ;irc' often i lasscil to^etlier 
under the nami> of carbohydrates. The carbohydrates form the lin ^est pai t of all 
vegetable foods. They are either stored up as fat or burned in the body to ](rodiice 
heat and «D«^jr. The moat common and impM^ut carbohydrates are sugar and 
atarch, 

mwr, Bonietiraes called crude cellulose, is the framework of plants, atnl is. as a 
rale, the moat indigestible constituent of feeding staffs. The coarse fodders, SDvh 
ae bay and atrawi eonl^ a mnoh larger propMtion of fiber tiian the grabii, oil 
MkM,ate, 

HltlOgen-firee extract Inelades starch, sugar, gums, and the like, and forms an 
important part of all feeding stnffis, bnt especially of most grains. 
Pat, or the materials dissolved from a feeding stnff by ether, is a substance of 

mixed character, and may include, besides real fats, wax, the green coloring matter 
of plants, etc. The fat of food is cither stored up in the body as fat or burned, to 
toniah heat and energy. 

MlBCEUMAimOVB XBRMS. 

Humus is the name applied tothe jiartially ibconiposeil organic i animal and vege- 
table) matter of the soil. It is the principal source of nitrogen in the soil. 

Micro-organism, or microscopic organism, is a plant or animal too small to be 
seen vithont the aid of a compound mieroscope. 

Fnngna (plnxBl, Fungi) ia a lew form of plant life destitute of green coloring mat- 
tat; Bolda and anutotMBaa »<« familiar example*. Many diaeases of plants ate dn« 

Baetettma (plural, Bacteria) is the name applied in common to a nnmberof differ- 
ent or cloeely related microscopic organisnis, .mII of which consist of single short 
cylindrical or elliptical cells or two such cells jnined end t.i enil and capable of spon- 
taneous movement. Many kinds of bacteria are harmful and cause di.seases and 
other injurious etTects, but many are beneficial, .\nionu' the hitter are thuse which 
give flavor to butter and cheese, and those which enable leguminous plants to use 
the free nitrogen of the air. 

Pollen. — The powdery substance, usually yellow or brown, wliii h falls from flowera 
When they are shaken, 

PoUinatioa Ja Uh» a«t of conveying pollen to the part of the flower prated to 
iMeive it. Batliiiation may be biooglit about either by natural agendea, sneli as 
'Wiad, inaecto, etc., or by artificial tneanc. 

ti a lffcitl le plants or varieties are those which do not reiiuire pollen from otbw 
flantaor varieties in order to produce seeds or fruit. 

Self-sterile plants or varieties an- those whicli doreijiiire pollen from other plants. 

Lactation. — The formation or secretion of milk. The "jierbul of lactation" as 
applied to cows means the length of time since calving that they have been giving 
adlk. 



32 



FARMERS' BULLETINS. 

These bulletins are sent free of charge to any address upon application to the 
Secretary of Agriwiltax^ WaAiagtoil, O. Oil^ tt» Mlambtg are arallsUe for 
distribution: 

Ko. 18. Legmulnoas Plants for GieenHmoiiring and for Feeding. Pp. 24. No. U. Impottant Ingec- 
tieHMi IMisBtfaa»tel3wfc P ie |>wU«a M*Pi«b. ClkSN^ So. U. Bui^nRd Manna. P^sa. Ka 
ZS-reediBsFamAniaiala. So.a. XMas AabMfirsTifawaaAOMi 1*1^*1. BVuM. Ho( 

Cholenand Swiaa PlagiM. PpilS. KaS. ToHnttt: OMmvadtTses. Pp.3i. Vo.M. Sweet Pota- 
toes : Cnltare and tTaes. Pp.3(L iro.27. naxfiMrSeedandTiliBr. Pp.I<. ITo. 28. Weeds; and How 
to Kill Them. Pp.30. Xo. 29. Souring of Milk, and Other Changes in Milk Ppodncts. Pp.23. No. 
30. Grape Disease.'* en the Pacific Coast. Pp. 16. No. 31. Alfalfa, or Lucern. Pp. 23. No. 32. Silos 
and SiL-^ge. rp.3l. Xo. 3:*. Peacli Growing for Market. Pp. 24. No. 34. ileata; Composition and 
Cooking. Pp. 29. Xo. 35. Potato CnKure. Pp. 23. No. 311. Cotton Seed and It.f Proilncts. Pp. IB. 
No. 37. KatirCurn; Cliaracteristics. Culture, .mil 17 ses. Pp.12. No. 38. Spraying for Fritit I>i.><euses. 
Pp.12. No. .'in. ( liii.m Culture. Pp.31. N o. 40. Farm Drainage. Pp.24. No. Jl. FohI.s: Care anil 
Feeding. Pp.24. No.42. Facts A.boatHilk. Pp.29. No. 43. Sewage Disposal on the Farm. Pp.22. 
Va. 44. CmuUKdal Fertilisers. rf.tL Smm InnMs UtaOimt to atmi Gain. Pp. «t 

Ko. «. Tniiiimn InHinaM OHiMt w. Tp.Xl. Vo. 3teM«ta4AeM«tii»Ci>tiimnaBt. Pp. 8X 
Ho. A. Ito Wbmsiitg of CMto. I^tt. V«. U- Sba« VMUas. Pp. *fc lib. ««. SM^hna •• * 
nti^geCrap. Pp.24. Ko.51. StandaidTaitotieaorOtalcikena; Pp.4lL ITakll. IkeSogarBtet. Pp. 
4f<. No. 53. How t« Grow Mushrooms. Pp. 20. No. 54. Some Common Birds in Their Relation to 
.Vgriiiriture. Pp. 40. No. .53. The Dairy Herd: Its Formation and Management. Pp.24. No. 5C. 
Experiment Station Work— 1. Pp. 30. No. 37. Butter ilaking on the Farm. Pp. 15. No. 58. The 
Soy Bean as a Forage Crop. Pp. 24. No. 59. Bee Keeping. Pp. 32. Nt>. 60. MetluMls of Curing 
Toh.-»eei>. Pp. 16. No. 61. Asparagus Culture. Pp. 4ii, No. 62. Marketing Farm Proiluce. Pp.28. 
No. Kl. I Virr uf Jlilk on the Farm. Pp.40. X.. lU. Dutks au.l Geese. Pp. 4.^. X'". C.'>. Experiment 
Station Work— II. Pp.32. No. 66. Meailows anil I'asiures. I>p. 24. No. 67. Forestry for Farmers. 
Fp.4& NouW. IkenwkBMefttoOsfebaco. Pp. 22. No 69. BxpcriMMStatiMVwk-^ni. fp. 
a ya.W.Xh»PidM^XM*«tBaMtatar the Grape. Pp.M. Ho. It. Bona >MMi«teti BmT 
Prodoettoa. tt.U. H0.TI OMfeBwtMaf lteSoatkwMt. Pp.3a. He. 73. K^edsMat Statl«|l 
■Wotk-Vr. Pp.B. H0.T4. KilkasPkiMl. Pp.n. Ha.1t.TheGraiBSmnts. Pp.21). Ho. 76. Toouto 
Growing. Pp.30. Ho. 77. The Liming of Soils. Pp. 19. No. 78. Biperiment Station Work— V. Pp. 
32. Ho. 79. Experiment Station Work— VI. Pp. 28. No. 80. The Peach T??ig borer— An Impertaat 
Enemy of Stone Fmits. Pp. 16. X'o. 81. Corn Culture in the South. Pp.24. Xo. 82. The Cnltnre 
ofTobaooo. Pp.23. No. 83. Tobaceo Soils, l'p.2! X.i. s'. Experiment Station Work— Vlt. Pp.,T.'. 
No. 8.1. Fish as Food. Pp.30. X'o. 86. Thirty I'oisonous I'lant.s. Pp. 32. Xo. 87. Experiment Station 
W.irk^VIlI. I'p.32. Xo. 38. Alkali Lands. Pp. 32. Xo. s'.i. Cowpe.i.s. I'p. ir.. Xo. 90. The Mann 
faeture of Sorghum Simp. Pp.32. No. 91. Potato Diseases and Their Treatment. Pp.12. No. 93. 
E-xperiment Station Work— IX. Fp.30. Ho.83. SofaraaPood. Pp.2T. Xo. U4. The Tesotable Gar- 
den. Pp.3t. Ho. IS. Good Boads for Pannera. Pp.47. How M. Baialng Sheep for Mottsn. Pp^M. 
Ha, m. »«f w l ws at atm»m Ww*-^ Pp.SS. It».M. D a MMfl i i ai to g ia thwa »>iiM i. 
Ha.li. OMMoattMatoMiSMs'EMM. Pp.a». Ha. IM. IbgBaidkwIattaBowth. 9^0, 
ML MBMs. PP.1IL Ha MS. SMtkna PlKwo naats. Pp. «. Ho. MO. XspoinsBt fltet k a 
Vork— Xf. PUkM. Hokiei. Holaiaaltaat. Pp-tt. 
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